Using VIMOS-IFU observations, we study the interstellar medium (ISM) of two star-forming dwarf galaxies, UM 461 and Mrk 600. Our aim was to search for the existence of metallicity inhomogeneities that might arise from infall of nearly pristine gas feeding ongoing localized star-formation. The IFU data allowed us to study the impact of external gas accretion on the chemical evolution as well as the ionised gas kinematics and morphologies of these galaxies. Both systems show signs of morphological distortions, including cometary-like morphologies. We analysed the spatial variation of 12 + log(O/H) abundances within both galaxies using the direct method (T e ), the widely applied HII-CHI-mistry code, as well as by employing different standard calibrations. For UM 461 our results show that the ISM is fairly well mixed, at large scales, however we find an off-centre and low-metallicity region with 12 + log(O/H) < 7.6 in the SW part of the brightest H ii region, using the direct method. This result is consistent with the recent infall of a low mass metal-poor dwarf or H i cloud into the region now exhibiting the lowest metallicity, which also displays localized perturbed neutral and ionized gas kinematics. Mrk 600 in contrast, appears to be chemically homogeneous on both large and small scales. The intrinsic differences in the spatially resolved properties of the ISM in our analysed galaxies are consistent with these systems being at different evolutionary stages.
INTRODUCTION
The structure of the starbursting regions and underlying stellar component of star-forming dwarf galaxies can provide significant information on the mechanical energy input from and photoionization by the newly born stars. The distribution of these regions across a galaxy can also provide information on the effect of external interactions or mergers. The morphology currently displayed by a dwarf galaxy could have arisen via several alternative evolutionary pathways (e.g. Tolstoy, Hill & Tosi 2009 ). In particular, star-forming dwarf galaxies with cometary morphology are commonly observed in high-redshift surveys, such as the Hubble Deep Field (HDF; e.g. van den Bergh et al. 1996 ;
⋆ E-mail: plagos@astro.up.pt Straughn et al. 2006; Windhorst et al. 2006 ). This cometary morphology has been interpreted for high redshift galaxies in the HDF as: 1) the result of weak tidal interactions; 2) gravitational instabilities in gas-rich and turbulent galactic disks in the process of forming (Bournaud & Elmegreen 2009 ) and 3) stream-like accretion of metal-poor gas from the cosmic web (e.g. Dekel & Birnboim 2006; Dekel et al. 2009) . Interestingly, at low redshift, a significant fraction of low-mass (∼10 8 -10 9 M⊙), low-luminosity (10 7 L/L⊙ 10 9 ) and low-metallicity (Z⊙/40 Z Z⊙/3) H ii or blue compact dwarf (BCD) galaxies also have cometary or elongated stellar morphologies (Papaderos et al. 2008) .
The study of star-formation feedback and the role played by galaxy interactions in low redshift dwarfs may offer important insights into galaxy evolution processes in the young Universe. Recently, some studies (e.g.
Sánchez Almeida et al. 2014 Almeida et al. , 2015 highlighted the existence of spatially resolved chemical inhomogeneities in the ISM of some local H ii/BCDs and extremely metal-poor 1 (XMP) BCD galaxies, which possibly originated from the accretion of nearly pristine cold gas. The same mechanism has been invoked by Cresci et al. (2010) to interpret the radial metallicity gradient of massive z ∼ 3 galaxies as evidence of accretion of primordial gas, which in turn is sustaining the high star-formation activity predicted by cold flow models. Sánchez Almeida et al. (2015) interpret their result, in the case of nearby XMP BCDs, as arising from gas-cloud infall from the cosmic web. However, if we use the oxygen abundance (12 + log(O/H)) as a spatially resolved metallicity tracer, most of the H ii/BCD (e.g. Lagos et al. 2009 Lagos et al. , 2012 and XMP (e.g. Lagos et al. 2014 Lagos et al. , 2016 Kehrig et al. 2016) galaxies studied so far turn out to be chemically homogeneous at large scales (∼0.5 -1 kpc). This suggest the presence of global hydro-dynamical effects being responsible for efficient gas transport and mixing across the galaxies (e.g. Lagos & Papaderos 2013 , and references therein). Also, the N/O ratio in most of these galaxies has been found to be homogeneous within the uncertainties. Even so, the slight anti-correlation between star-formation and metallicity in the cometary galaxy Tol 65 (Lagos et al. 2016) indicates that the infall/accretion of metal-poor gas or minor merger/interactions, in the recent past, may have produced its moderate abundance gradient and cometary stellar morphology. In this sense, Olmo-García et al. (2017) argue that if the accretion of metal-poor gas is fueling the starformation the metallicity (O/H) of the pre-enriched gas is reduced but it cannot modify the pre-existing ratio between the metals, then keeping the N/O ratio constant across the ISM.
Here we present new Very Large Telescope (VLT) VIsible MultiObject Spectrograph (VIMOS; Le Févre et al. 2003 ) observations of two star-forming dwarf galaxies using the integral field unit (IFU) spectroscopy mode (hereafter VIMOS-IFU). UM 461 (upper panel in Figure 1 ) is a well studied H ii/BCD galaxy (e.g. Taylor et al. 1995; van Zee, Skillman & Salzer 1998; Lagos et al. 2011) . This galaxy has been described as formed by two compact and off-centre giant H ii regions (GH iiR), some smaller star-forming regions spread across the galaxy disk and an external stellar envelope that is strongly skewed towards the south-west (Lagos et al. 2011) . It has been classified as having a cometary-like morphology with an integrated subsolar metallicity of 12 + log(O/H) = 7.73 -7.78 (Masegosa, Moles & Campos-Aguilar 1994; Izotov & Thuan 1998; Pérez-Montero & Díaz 2003) . As in most H ii/BCD galaxies, UM 461 has an underlying component of old stars (Telles & Terlevich 1997; Lagos et al. 2011 ) that exhibits an elliptical outer morphology. Deep Near-Infrared observations with the Gemini/NIRI camera (Lagos et al. 2011) revealed that the star-formation activity in this galaxy is taking place in several star clusters with masses typically between ∼10
4 M⊙ and ∼10 6 M⊙. Figure 1 shows the Kp band image of UM 461 obtained by Lagos et al. (2011) . Using the same notation as Lagos et al. (2011) , the main GH iiR (the brightest one in Figure 1 ) in 1 Defined as systems with an 12 + log(O/H) 7.6 our study is composed of the star clusters no. 2 and no. 3, while the faintest one is formed by star clusters no. 5, no. 6 and no. 7. Taylor et al. (1995) proposed that the SE tail in their H i image of UM 461 was formed as a result of a tidal interaction with UM 462. However, higher resolution H i maps of UM 461 by van Zee, Skillman & Salzer (1998) did not show the extended SE H i tail seen in the Taylor H i map. This discrepancy is attributed to solar interference in the Taylor map (van Zee, Skillman & Salzer 1998). Moreover, the age distribution of the star cluster population in UM 461 indicates that the current star burst has began within the last few million years (Lagos et al. 2011 ). This current star burst time scale is too short to realistically be attributed to a UM 461/UM 462 interaction.
Mrk 600 (lower panel in Figure 1 ) was classified as an iE BCD according to the Loose & Thuan (1986) classification scheme. However, the elongated shape and the presence of several fainter regions beyond the main body of the galaxy indicate a tadpole or cometary-like stellar morphology. The ongoing star-forming activity in this object (see Cairós et al. 2001a ) is mainly concentrated in the two principal GH iiRs. Spatially resolved colours of those regions (Cairós et al. 2001b ) are consistent with a young starburst. The distribution of these H ii regions may be the result of a recent interaction given the presence of a nearby H i companion (Taylor, Brinks & Skillman 1993) as suggested by Noeske et al. (2005) . Izotov & Thuan (1998) and Guseva et al. (2011) derived an integrated oxygen abundance of 12 + log(O/H) = 7.83 -7.88 for Mrk 600. Basic properties for both galaxies are compiled in Table 1 .
In this paper, we investigate the relation between the properties and structure of the ISM and the star-formation activity in the H ii/BCD galaxies UM 461 and Mrk 600 using VIMOS-IFU spectroscopy. Single aperture spectroscopic observations often suffer from limited spatial sampling and incomplete coverage. In contrast, IFU observations cover a large fraction of the ISM, allowing us to spatially resolve the presence of metallicity inhomogeneities (e.g. Cresci et al. 2010; Monreal-Ibero, Walsh & Vílchez 2012; Kumari, James & Irwin 2017) . The paper is organized as follows: Section 2 contains the technical details regarding the data reduction and measurement of line fluxes; Section 3 describes the structure as well as the physical and kinematic properties of the ionized gas; Section 4 discusses the results. Finally, in Section 5 we summarise our conclusions.
OBSERVATIONS, DATA REDUCTION AND EMISSION LINE MEASUREMENT

Observations and data reduction
The observations were obtained using VIMOS-IFU on the 8.2 m VLT UT3/Melipal telescope in Chile, using the new high resolution blue (HRB; 0.71Å pixel −1 ) and high resolution orange (HRO; 0.62Å pixel −1 ) gratings. The VIMOS-IFU consists of four CCD quadrants (Q1. . .Q4) covered by a pattern of 1600 elements. In Figure 1 (upper right panel) we show the numbering scheme of those quadrants. We used a projected size per element of 0.33 ′′ , covering a total field of view (FoV) of 13 ′′ ×13 ′′ . The data were obtained at low airmass (<1.5) during the nights listed in Table 2 . The observations were obtained under clear atmospheric conditions. Two science exposures were taken per Observing Blok (OB). A third dithered exposure of 120 s within each set of OBs was taken, after the observation of each target, in order to obtain a night sky background exposure. One arc-line and three flat-field calibration frames were taken for every OB. All observations were obtained with a rotator angle of PA = 0.
The data reduction was carried out using the ESOREX software, version 3.10.2. This included bias subtraction, flatfield correction, spectra extraction, wavelength and flux calibration. The master bias was created using the recipe vmbias. The spectral extraction mask, wavelength calibration and the relative fibre transmission correction were obtained, for each quadrant, using the recipe vmifucalib. The instrumental FWHM resolution was obtained by fitting a single Gaussian to isolated arc lines in the HRB and HRO wavelength calibrated arc exposures. We found the resolution to be FWHM = ∼2.19±0.05Å (∼133.39 km s −1 ) and FWHM = ∼1.92±0.04Å (∼88.47 km s −1 ) for HRB and HRO, respectively. From the HRB observations, we found a mean wavelength variation of Q2, Q3, and Q4 relative to quadrant Q1 to be 0.01Å, 0.02Å and 0.02Å. While for the HRO we found mean wavelength variations for Q2, Q3, and Q4 of 0.02Å, 0.01Å and 0.01Å, respectively. In addition, we found, for every quadrant and grating, a standard deviation of the centroid of the lines of 0.03Å, which implies velocity uncertainties of ∼2 km s −1 and ∼1 km s −1 for the HRB and HRO gratings, respectively. Sky subtraction was performed by averaging the spectra from night sky observations of the same quadrant and subtracting that scaled spectrum from each spaxel. Those spectra were properly scaled in order to minimize the residuals. Since the sky vary with time this method could not be optimal. However we are not interested in the continuum level and the residuals do not affect the measurement of the spatially resolved emission lines. In Figure 2 we show the 2D reduced central block of fibres (spectra) in quadrant Q2 for the observation of UM 461 HRB 3.
The flux calibration was performed using the sensitivity function derived from observations of spectrophotometric standard stars included in the VIMOS-IFU calibration plan. The 2D data images were transformed into 3D data cubes, re-sampled to a 0.33 ′′ spatial resolution. We correct for the quadrant-to-quadrant intensity differences following the procedure applied by Lagerholm et al. (2012) assuming that the intensity correction is uniform within each quadrant. Therefore, we renormalized the quadrants by comparing the intensity levels of the neighbouring pixels at the quadrant borders. When comparing the mean intensity value in quadrants Q1, Q3, and Q4 with respect to quadrant Q2 we found values of ∼0.2, ∼0.8 and ∼0.1, respectively. We checked the effects of the differential atmospheric refraction (DAR) in each data cube by calculating the centroid of the main emission regions in several monochromatic maps. We found in our worst case with an airmass of ∼1.5 (see Table 2 ) which had an offset of ∼2.2 spaxels near [O ii]λλ3726,3729. While near [O iii]λ4363 (the critical emission line to determine O/H abundances) we found an offset of ∼1.41 spaxels. Therefore, we applied an IRAF 2 -based script (Walsh & Roy 1990) to correct for DAR. Finally, we note an offset in the pointing for some Table 2 ). We labelled the most important emission lines.
of those observations. The data cubes obtained using the HRB and HRO gratings were shifted and combined (using a sigma clipping algorithm to remove the cosmic rays) into a final data cube covering a useful spectral range from ∼3700 A to ∼7400Å. This procedure also remove the dead fibres when averaging exposures. We scaled the HRB and HRO data cubes by comparing the integrated spectra of the galaxies with those obtained by Moustakas & Kennicutt (2006) . This is a reasonable method given that there are no telluric lines in common in our HRB and HRO data cubes. Below, in this Section and Section 3 we find that the selected emission line ratios and other properties derived from the data cubes are in agreement, within the uncertainties, with those found in the literature. Finally, in Figure 3 we show the integrated spectra for each galaxy, obtained summing the spectra from all spaxels within the "Int" areas in Figure 1 .
Emission line measurement
Line fluxes were measured, using IRAF tasks fitprofs and splot ([O ii]λλ3726,3729), from a single Gaussian profile fit to each line. The spectral resolution of the VIMOS-IFU observations allowed us to resolve the [O ii]λλ3726,3729 (see Figure 2 ) with a ∆λ=2.95Å separation between the peaks of the lines in the integrated spectrum. The logarithmic reddening parameter c(Hβ) was calculated from the de-reddened raw flux data assuming case B (Osterbrock & Ferland 2006) for the Balmer decrement ratio, Hα/Hβ=2.86 at 10,000 K. Then, the de-reddened emission line fluxes were calculated as
( 1) where I(λ) and F(λ) are the de-reddened flux and observed flux at a given wavelength, respectively, and f(λ) is the reddening function given by Cardelli, Clayton & Mathis (1989) . In Table 3 we present for each galaxy the integrated observed F(λ) and corrected emission-line fluxes I(λ) relative to Hβ (including uncertainties) multiplied by a factor of 100, the observed flux of the Hβ emission line and the extinction coefficient c(Hβ). In Tables 4 and 5 we present the values for the resolved H ii regions (see Figure 1) within UM 461 and Mrk 600, respectively.
RESULTS
Emission lines, morphology and emission-line ratios
Emission lines and morphology
We used the flux measurements described in Section 2 to produce the following emission line maps:
and 5 (Mrk 600) we show a selection of those maps. We note that, when deriving the maps we only use spaxels with emission fluxes > 3σ in the background observations. Our Hα maps (Figure 1 ) reveal that the nebular emission is concentrated in the main bodies of both UM 461 and Mrk 600 and the centres are coincident with the continuum emission maxima (see Lagos et al. 2007 ). However, extended diffuse ionized gas emission surrounding the GH iiRs is also observed within the VIMOS-IFU FoVs for both galaxies. In UM 461, we resolve two regions or GH iiRs labelled as regions no. 1 and no. 2 in Figure 1 (upper right panel) as well as several adjacent faint structures. We compared the UM 461
forbidden emission line morphologies to that of the Hα emission. The morphologies for emission lines closely match each another, although due to our sensitivity limit the extent of the Hα and Figure 4) . Overall, the Hα emission of Mrk 600 displays an elongated morphology and four GH iiRs are labelled regions no. 1 to 4 on the Hα map ( Figure 1 lower right panel). As for UM 461, the spatial distribution of recombination lines (Hα, Hβ, etc.) in Mrk 600 is very similar to the emission from forbidden lines (see Figure 5 ). Interestingly, we observe two extended structures or shells, adjacent to region no. 1 (see Figure 1 lower right). Hα narrow-band images presented by Gil de Paz, Madore & Pevunova (2003) and Janowiecki & Salzer (2014) show that both structures are very well resolved. This confirms the presence of an extended shell, or bubble, that is ∼180 pc away from the Hα peak of region no. 1.
Emission-line ratios
For both UM 461 and Mrk 600, we employed the commonly used BPT (Baldwin, Phillips & Terlevich 1981) diagrams to infer the dominant ionization mechanism at spaxel scales using the following emission-line ratios: [S ii]λλ6717,6731/Hα and [N ii]λ6584/Hα (see Figure 6 ). The spatial profiles of the emission line ratios differ significantly from one another, as shown in Figure 6 , between the peak of the Hα emission and the edge of the VIMOS-IFU FoV. The ionization structure within the inner most part of the GH iiRs, for both galaxies, is rather constant as measured by [S ii]λλ6717,6731/Hα and [N ii]λ6584/Hα, but these ratios increase at greater distances from the GH iiRs. However, the [O iii]λ5007/Hβ ratios do not show a uniform distribution. In the case of UM 461 its values are highest in a curved structure, which surrounds the peak of Hα emission. Our [O iii]λ5007/Hβ ratio map, in this galaxy, is in excellent agreement with the map obtained by Sampaio Carvalho (2013) using Gemini MultiObject Spectrograph (GMOS) IFU. We do not show, in this paper, the BPT diagrams but all points fall in the locus predicted by models of photo-ionization by young stars in H ii regions (Osterbrock & Ferland 2006) , indicating that photoionization from stellar sources is the dominant excitation mechanism in UM 461 and Mrk 600. We compared the aforementioned integrated emission line ratios, for both galaxies, showed in Table 3 
and
with
In Figure 7 , we show the oxygen abundance and the log(N/O) ratio maps in the left and right panels, for both UM 461 and Mrk 600. Tables 6 and 7 , respectively, show the abundances measured for the individual apertures within the FoVs of UM 461 and Mrk 600 (see Figure 1) . Our integrated oxygen abundances of 12 + log(O/H) = 7.84±0.08 and 7.85±0.09 are in agreement with those in Izotov & Thuan (1998) In order to test the accuracy in the detection of variations of oxygen abundance, we introduced several offsets of 0.33 ′′ (one spaxel) in the [O iii]λ4363 maps. In most cases (75%), we found that the spatial variations are preserved within 0.1 dex. Given that the seeing during our observations was ∼1.0 ′′ (3 spaxels), the pixel-to-pixel variation in our maps are potentially due to measurement uncertainties rather than real variations. This point is commonly ignored in most of the IFU studies. To further test whether the variations were real or not, we binned the data cube from 0.33 ′′ to ∼1.0 ′′ (3 spaxels). In Figure 8 we show the spatial distribution of the binned (∼1 ′′ spaxel) 12 + log(O/H) abundances. Again, in both cases the abundance patterns are preserved. Nevertheless, it is more practical for the analysis to use the 0.33 ′′ pixel scale. We find an integrated value of 12 + log(N/H) = 6.31±0.18 for UM 461 and 6.03±0.22 for Mrk 600. The nitrogen-to-oxygen ratio in these galaxies is log(N/O) = -1.54±0.27 and -1.83±0.30 for UM 461 and Mrk 600, respectively. In the case of UM 461, the integrated log(N/O) is consistent with those found in XMP galaxies (log(N/O) ∼ -1.60; e.g. Edmunds & Pagel 1978; Alloin et al. 1979; Izotov & Thuan 1999) . Interestingly, the region no. 1 in UM 461 and the area of low metallicity, in the same region, show a similar log(N/O) value ∼ -1.50. Therefore, the log(N/O) ratio is uniform at large scales in the brightest region of this galaxy. Finally, we found that the integrated log(N/O) values agree, within the uncertainties, with those obtained by Izotov & Thuan (1998) , i.e., log(N/O) = -1.50 for UM 461 and of -1.67 for Mrk 600.
Velocity fields
We obtained the radial velocity vr(Hα) by fitting a single Gaussian to the Hα emission line profiles. The vr(Hα) velocity fields showed in Figure 9 are rather complex. For UM 461 the velocity field shows an apparently systemic trend with the northern part redshifted, while the southern part is blueshifted, with a systemic velocity of ∼1040 km s −1 . As mentioned in Section 1, this galaxy is part of a binary system with UM 462. Interestingly, the velocity distribution in UM 462 shows no spatial correlation with the Hα emission (see Figure 2 in James, Tsamis & Barlow 2010). A similar lack of correlation is observed in UM 461. The range of radial velocities displayed in the UM 461 map is about 60 km s −1 , while the velocity difference between regions no. 1 and no. 2 is ∼ 13 km s −1 . The UM 461 Vr(Hα) velocity field shows the same overall pattern and detailed variations as the velocity field reported by Sampaio Carvalho (2013) from GMOS-IFU observations. Our IFU observations did not detect asymmetric line profiles or multiple components in the base of Hα profile as observed by Olmo-García et al. (2017) from their 1 ′′ -width long-slit observation. In the case of Mrk 600, despite of the small VIMOS FoV, we observe that the southwestern part of the galaxy is slightly blueshifted with respect to the systemic velocity of 1016 km s −1 . The variation in velocity within the Mrk 600 VIMOS-IFU FoV is ∼30 km s −1 . The vr(Hα) maximum, in Mrk 600, is located very closed to region no. 2, the position where an expanding shell has been reported, while the minimum is near to region no. 1.
DISCUSSION
Spatial variation of oxygen abundance
Here, we characterize the spatial distribution and variation of oxygen abundance found in Section 3.2. In Figure 10 (2016) we consider the two conditions for oxygen abundance to be considered homogeneous: i) the derived values of 12 + log(O/H) should be fitted by a normal distribution according to the Lilliefors test and ii) the observed variations of the data distribution around the mean values σGaussian should be lower or of the order of the typical uncertainty of the property considered. The dispersion of the normal distribution σGaussian in Mrk 600 is of the order of the uncertainty of the oxygen abundance, estimated as the square root of the weighted variance shows that σGaussian σ weighted . Those results indicate that at large scales the ISM is chemically homogeneous. In addition, we checked the null hypothesis that the data come from a normally distributed population by applying the Lilliefors test. From this, we do not have enough evidence to conclude that the data in Mrk 600 were not drawn from a normal distribution (p-value ∼0.5). However, we find that the p-value of the Lilliefors test for UM 461 is ∼0.0001, then it is significantly non-normal. Finally, given that for each galaxy the mean of the 12 + log(O/H) spaxel value distribution agrees with the integrated value, the spatial variations observed in UM 461 cannot be understood as only statistical fluctuations (Pérez-Montero et al. 2011).
We conclude that the spatial variation and extended low metallicity region in UM 461 appear to be real, within our uncertainties, and it could indicate the recent infall of non-pristine metal-poor gas into the galaxy. Alternatively, it could be produced by the outflow of a large amount of enriched gas, consequently diminishing the metal content in this region. Below in this Section we discuss those scenarios in the context of the main properties of the ISM and the triggering of star-formation. . 12 + log(O/H) and log(N/O) abundance maps for UM 461 (upper panels) and Mrk 600 (lower panels). Oxygen abundances were determined using using the direct method. Hα emission line contours are overlaid on each map. North is up and east is to the left.
Oxygen abundance derivation using different diagnostics
In this Section we compute oxygen abundances using several different diagnostics and calibrations. the main body of the galaxy, assuming a slit width of ∼1 ′′ . Figure 11 shows the radial profile of the oxygen abundance with respect to the UM 461 peak of Hα emission using the direct method (determination of oxygen abundance using the Te) compared to oxygen abundances determined using the other methods described above.
The integrated oxygen abundance in region no. 2 of UM 461, based on Te(O iii), was determined to be 0.06 dex higher than in region no. 1. This difference is reflected in the slight gradient observed in Figure 11 . In this Figure we see that the R23 method provides similar values for 12 + log(O/H) as the direct method within the uncertainties. On the other hand, the values based on the empirical N2 calibration in region no. 1 are ∼0.4 dex lower than those obtained from the direct method. Using D2016 gives the same relative values compared to N2. The oxygen abundances obtained using the O3N2 calibrator provide a similar lower but less extreme profile compared to those obtained using the N2 and D2016 calibrations. However, most of its values agree within the uncertainties with the ones found by the direct method. We find a good agreement between abundances computed using HII-CHI-mistry and by the direct method. It is clear that using the N2 and D2016 methods alone to study the spatial variation of oxygen abundance underestimates the abundance profile in region no. 1.
In Figure 12 we show the 12 + log(O/H) maps, for both galaxies, obtained using the N2, O3N2, R23 and D2016 oxygen abundance calibrators. From this Figure we observe significant spatial differences between the absolute values in the direct method maps compared to maps derived using some of the calibrators. The N2 and O3N2 abundance maps show spatial trends that are opposite to those shown by the other methods. Interestingly, both N2 and O3N2 show the lowest values in the regions of higher star-formation. Despite the fact that a detailed analysis is beyond the scope of the present paper, these results suggest a dependence on the ionization parameter U 3 (e.g. Kewley & Dopita 2002 ). This value can be measured from the ratio of high ionisation to low ionisation species [O iii]λ5007/[O ii]λλ3726,3729 using the parametrisation presented by Díaz et al. (2000) , i.e., log(U ) = -0.8×log([OII]/[OIII]) -3.02 and also by the emission line ratio [S ii]λλ6717,6731/Hα, log(U ) = -1.66×log([SII]/Hα) -4.13 (Dors et al. 2011 ). In Figure 13 we show the log(U ) maps for both galaxies. Clearly, the log(U ) is highest at the position of the GH iiRs and decreases radially outwards. The spatially resolved shape of abundances based on N2 and O3N2 correlates with the ionisation parameter. The shape and relative values of R23 maps agrees reasonably well with the direct method indicating only a weak dependence on U in our sample of H ii/BCDs (e.g. Kehrig et al. 2016 , and references therein). While, the D2016 maps does not closely correlate with the direct method and the log(U ) maps. The latter assumes the ISM conditions in high-z galaxies, which differ from those found in local galaxies. In Table 8 we show the mean values of 12 + log (O/H) obtained from the different methods. We find a difference between the mean value of R23 and the direct method of 0.16 dex and 0.23 dex for UM 461 and Mrk 600, respectively. While, the N2 and D2016 methods underestimate the mean oxygen abundance in UM 461. In summary, we conclude that most of the above methods provide a reasonable estimation of the integrated oxygen abundance, but some are less suited for a detailed study of spatial variations within the ISM of our BCDs. The observed variation of line ratios could be due to variations of U instead of real metallicity variations. Below, we consider HII-CHImistry as a reliable tracer of the spatially resolved oxygen abundance when compared to the direct method.
We create the oxygen abundance maps (see Figure 14 , inset panels) of the galaxies using the HII-CHI-mistry code as indicated above. It is important to note that the results obtained by using HII-CHI-mistry provide abundances that are consistent with the direct method, only when the [O iii]λ4363/Hβ intensity is included. In order to better illustrate this, in Figure 14 we show the spaxel by spaxel comparison between 12 + log(O/H) derived using the direct method and HII-CHI-mistry (Pérez-Montero 2014) with (left panels) and without (right panels) [O iii]λ4363 emission for UM 461 (upper panels) and Mrk 600 (lower panels), respectively. From this, we find a mean difference between the direct method and HII-CHI-mistry of | ∆(O/H)|=0.02 In the case of UM 461 our results (see Figure 11 ) differ from those in Olmo-García et al. (2017) , whose values appear consistent with using HII-CHI-mistry, excluding the [O iii]λ4363 intensity. We therefore conclude that using HII-CHI-mistry recovers the oxygen abundance values, within the errors, and spatial variation of abundances obtained with the use of the direct method, only when the [O iii]λ4363/Hβ intensity is included. We emphasise that our results clearly show that metallicity can appear to drop in regions of high star-formation activity (see Figure 14) if [O iii]λ4363 emission is not considered, which can lead to a misinterpretation of the real variation of oxygen abundances across the objects. Therefore, special attention must be paid to which emission lines are used when the HII-CHI-mistry method is applied to the study of spatial variation of abundances.
Spatially resolved star-formation, starburst properties and chemical abundances
In this Section, we discuss whether or not the observed starformation traced by Hα correlates with the estimated oxygen abundance at spaxel scales. The current star-formation rate (SFR) was inferred from the extinction-corrected Hα emission and the Kennicutt (1998) formula, after correction for a Kroupa initial mass function (Calzetti et al. 2007 ). Accordingly, we found a SFR = 0.077 M⊙ yr −1 and >0.017 M⊙ yr −1 for UM 461 and Mrk600, respectively. In the case of Mrk 600, an important fraction of the ISM is outsize the FoV (see Figure 1) , then we found a lower limit for the SFR in this object. Note that, following common practice, SFRs are estimated from the Hα luminosity and assuming solar metallicity. We caution that this standard conversion relies on two certainly overly simplistic assumptions commonly made, namely that a) star-forming activity is occurring continuously at a constant SFR for at least 100 Myr and b) Lyman photon escape is negligible. Using the 12 + log(O/H) from Section 3.2, in Figure 15 we show the spatially resolved relation between the Log(ΣSF R ) and the oxygen abundance in UM 461 and Mrk 600.
UM 461. No correlation is found between the SFR and 12 + log(O/H) at spaxel scales in this galaxy. However, the spatial distribution of its oxygen abundance shows an extended area with a low value (12 + log(O/H) < 7.6) in the southern part of region no. 1, as noted in Section 3.2. The metallicity in this region appears to decrease with in- creasing distance from cluster no. 2 and it increases when approaching cluster no. 3 (Figure 1 top right) . Therefore, the lowest abundance of this off-centre region does not correlate with any of the aforementioned star clusters. The same behaviour is observed in the cometary galaxy Tol 65 (Lagos et al. 2016 ).
If we assume that UM 461 has recently experienced a single intense starburst, or series of starbursts, then the relatively oxygen deficient region could be the result of intensive starburst, then ejecting part of the pre-enriched gas (Veilleux, Cecil & Bland-Hawthorn 2005 , and references therein). Since different elements are produced on different time scales 4 , it is expected that such a sequence of bursts 4 Oxygen is predominately synthesised in high-mass stars would decrease the N/O ratio when massive stars die. However, the N/O is quite homogeneous indicating that the outflowing material is uniform and well mixed. In that case the N/O ratio is unchanging (van Zee & Haynes 2006) within the uncertainties. This interpretation is consistent with the N/O ratio map in Figure 7 . The age of the aforementioned clusters are ∼1 Myr and ∼4 Myr for clusters no. 2 and 3 respectively (Lagos et al. 2011 ). If we assume that the velocity, vexp = D/texp, of the expanding material is constant, we obtain an outflow velocity of ∼340 km s −1 after 1 Myr of expansion. This assumes that the radius D of the low metallicity region is an approximation of the distance from the star cluster no. 2 to the shock front. This scenario is plausible and indicates that supernovae (SNe) and stellar outflows, in UM 461, are capable of depleting the surrounding gas during the current starburst. In this circumstance metals ejected out of the ISM by supernovae-driven outflows are not completely lost (Silich & Tenorio-Tagle 2001) into the intergalactic medium. The presence of broad components in the line profiles of the strongest emission lines would provide evidence of such fast motions (e.g. Bordalo & Telles 2011 ), but these profiles are not detected in UM 461.
On the other hand interpreting the UM 461 metal-poor region as the consequence of a recent infall of metal-poor gas (e.g. Köppen & Hensler 2005) implies the scatter in Figure  15 (left panel) arises because the metal-poor gas is not fully dispersed and mixed into the ISM. In this view, the starformation activity in UM 461 started recently, in agreement with the findings by Lagos et al. (2011) . Infalling gas from the outskirts of the galaxy could have triggered this starformation activity (e.g. Ekta & Chengalur 2010) as well as diluting the oxygen abundance. The latter effect is the most likely to diminish the oxygen abundance, keeping the N/O ratio constant, since the current star cluster formation efficiency in UM 461 is very low (Lagos et al. 2011) .
Mrk 600. In Figure 15 (right panel) we observe a marginal gradient of increasing 12 + log(O/H) abundance and SFR, indicating that parcels of gas with higher metallicity are the locus of stronger star-forming activity than those found in low metallicity environments. However, the Pearson's correlation coefficient between these two quantities is ∼0.2. The critical value for the two tailed non-directional test (0.02 significance) exceeds the Pearson's correlation coefficient, supporting the hypothesis that the variables are not linearly correlated. We discard infalling metal-poor gas as the trigger for the ongoing starbursts in Mrk 600, since the ISM is chemically homogeneous as seen in Section 4.1. Interestingly, the 12 + log(O/H) map based on R23 shows higher values in the area in between the resolved shells in region no. 1 (see Figure 12) . Consequently, there may have been an outflow of oxygen-enriched gas due to SNe. However, we cannot draw firm conclusions on this because no direct estimations of abundances were obtained.
In summary, the dispersion in the Log(ΣSF R) versus 12 + log(O/H) relation, at spaxel scales, for both galaxies is relatively high reflecting their star-formation histories. Given that dwarfs galaxies have shallow potential wells, both the (>8M ⊙ ) and subsequently released to the ISM by stellar winds and supernovae explosion. While nitrogen is produced by low and intermediate mass stars. ejection of metal rich material and accretion/interactions have a huge impact on their evolution. However, the current burst in UM 461 is unlikely to diminish its metal content, given that star-formation is inefficient at driving outflows. Therefore, an additional mechanism, such as cold accretion (Keres et al. 2005 ) of metal-poor gas, must be at work in order to explain its observed properties and morphology.
Relationship between neutral and ionised gas
H i is highly sensitive to interactions even with minor satellite galaxies (Martínez-Delgado et al. 2009; Scott et al. 2014 ) while H i kinematic and morphological perturbations from major interactions can remain detectable for between 0.4 and 0.7 Gyr following a tidal interaction (e.g. Holwerda et al. 2011 (Taylor et al. 1995, their figure 8a ). However, subsequent higher resolution VLA B and C-array H i mapping of UM 461 by van Zee, Skillman & Salzer (1998) failed to detect this tail, with those authors arguing the earlier apparent H i tail was probably an artefact produced by solar interference. Further evidence against a recent interaction between the pair comes from the regular H i morphology and velocity field for UM 462 (van Zee, Skillman & Salzer 1998, their figure 10). Additionally, James, Tsamis & Barlow (2010) found no evidence for significant nitrogen or oxygen variations across UM 462 at the 0.2 dex level. This result shows that from a chemical point of view, if there has been a recent interaction, it is not currently producing significant metallicity deviations or gradients in UM 462 at large scales. While the van Zee, Skillman & Salzer (1998) H i velocity field for UM 461 (their figure 9d) shows an overall rotation pattern with a NW-SE rotation axis, it also reveals a strong asymmetric warp at velocities below 1040 km s −1 projected S and SW of GH iiR no. 1. This highly warped region is referred to hereafter as the "disturbed H i region". The faint broad optical SW tail seen in Figure 1 is projected at the western end of the disturbed H i region. At the eastern end of the disturbed H i region, directly S of the GH iiR no. 1 is the location of the anomalously metalpoor gas clump (Figs. 7) . The vr(Hα) minimum of ∼ 995 km s −1 (Figure 9 ) is offset slightly further to the SW, but still within the disturbed H i region. The highest resolution (van Zee, Skillman & Salzer 1998) H i map (∼ 5 arcsec resolution) also shows the SW side of the H i disk is asymmetrically extended into the disturbed H i region. The combination of the disturbed H i region's properties and the VIMOS-IFU data are consistent with the recent infall from the SW of a low mass metal-poor dwarf or H i cloud into the region now exhibiting the lowest metallicity, and localised perturbed neutral and ionized gas kinematics. We may be observing the impact of an event similar to that in CIG 85, where it is proposed that a small dwarf is in the process of being subsumed into a larger galaxy (Sengupta et al. 2012) . We note that the faint broad optical tail in CIG 85 is attributed to the interaction (possibly multiple times) with a minor satellite. DDO 68 is another low metallicity dwarf galaxy with evidence of the recent accretion of a smaller satellite galaxy (Annibali et al. 2016; Sacchi et al. 2016) .
In the case of Mrk 600, we did not find evidence of optical companions using NED. However, Noeske et al. (2005) suggest that the distribution of the star-forming knots in this galaxy may be the result of an ongoing or recent interaction. Noeske et al. argue that the U-B colours of -0.64, -0.72 and -0.86 of our regions no. 1 and no.2 and their region c, respectively, suggest propagating star-formation activity, while the colours of the underlying stellar component are indicative of a population of several Gyr old. However, they failed to detect an optical or near-IR counterpart to H i companion detected ∼ 1.25 arcmin SW of Mrk 600 by Taylor, Brinks & Skillman (1993) in their VLA D-array H i map. The companion's reported M(H i) was 2.2 × 10 7 M⊙, i.e. ∼ 10% of the Mrk 600 M(H i), and it has a maximum column density of ∼1.5 × 10 20 atoms cm −2 (Taylor, Brinks & Skillman 1993) . Nevertheless, the higher resolution VLA C-array H i map (Taylor et al. 1994 ) does not show a separate structure at the position of the preciously reported H i companion. The velocity field from VLA C-array observations for Mrk 600 revealed an overall, although rather irregular, H i rotation patten. If future H i observations confirm the H i companion this will indicate Mrk 600 is at an earlier stage of accreting a H i cloud with a significant mass.
Gas metallicity
Minor mergers or interactions could potentially provide a supply of infalling gas and the energy transfer to drive the internal motions of the parent galaxy. In this Section we will analyse this scenario in the context of the chemical evolution of UM 461 and Mrk 600. In a closed box model, the gas metal mass fraction Z (Schmidt 1963; Searle & Sargent 1972) is determined entirely by the yield (y) and gas fraction fgas = Mgas/(Mgas+Mstars) as
If we express Zgas in terms of the oxygen abundance we obtain: 12 + log(O/H) = 12 + log(yO/11.728) + log(ln(f −1 gas )), (6) where yO is the oxygen yield by mass and 11.728 is the factor to convert abundance by mass to abundance by number (Lee et al. 2006) . Here, we consider Mgas = 1.24×MHI and the true yield log(yO ) = -2.4 (Dalcanton 2007) . Therefore, we find that the measured oxygen abundance in UM 461 is ∆(O/H) ∼ 0.38 dex lower than the expected value assuming a closed box model, while in Mrk 600 the oxygen abundance is ∆(O/H) ∼ 0.07 dex higher. In terms of the effective yield y ef f = Zgas/ln(f −1 gas ) (Zgas = 12×O/H), we found that log(y ef f ) = -2.77 and -2.32 for UM 461 and Mrk 600, respectively. In Figure 16 we show 12 + log(O/H) as a function of the gas fraction assuming a closed box model. The data points, in the same Figure, correspond to the measured values of UM 461 and Mrk 600. Note that, in the case of Mrk 600, if we assume a true yield yO=0.01 (Tremonti et al. 2004) , the data point is well explained, within the uncertainties, by the closed box model. However, the effective yield of UM 461 remains lower than the closed box model when we use either true yield prescription.
It is assumed that deviations from the closed box model indicate the presence of an outflow and/or inflow. In principle, we cannot rule out any of those mechanisms to decrease the effective yield found in UM 461 and the slightly higher yield in Mrk 600. However, and according to our previous analysis, Mrk 600 is currently less affected by outflows or inflows, which makes it well explained by a closed box model. Mrk 600 also presents a flat metallicity gradient within the uncertainties. In the case of UM 461, the low metallicity region, with 12 + log(O/H) 7.6, could be the result of inflow of metal-poor gas. According to Thuan et al. (2016) , the deviations in the effective yields can be understood as a gas outflow, in which a high fraction of metal-enriched gas is lost, and/or inflow of metal-poor gas in objects where y ef f ytrue and a relatively metal-free H i envelope for objects with y ef f ytrue. Therefore, the deviation from the closed-box model in UM 461 can be explained as the result of the competing effects of starburst driven-outflows (e.g. Tremonti et al. 2004 ) and the inflow of metal-poor gas. However, the latter is the most likely factor to explain the low effective yields observed in UM 461, because starburst driven-outflows are unlikely to be effective in removing large amounts of gas from the disk in low-mass galaxies (e.g. Dalcanton 2007 ), as discussed in Section 4.3. In this scenario, during the infall the oxygen abundance is reduced due to dilution of the pre-existing gas, without affecting the log(N/O) ratio, followed by the evolution of the system towards the closed-box relation (Köppen & Hensler 2005) .
The idea of an infall of pristine gas is unlikely to explain the effective yield of UM 461 because this infalling gas would increase its value significantly (Thuan et al. 2016) . Alternatively, based on its high H i mass, the infall of metal-poor clouds (∼10 7 M⊙; Verbeke et al. 2014 ) towards the centre could produce the observed low metallicity region in UM 461. H i clouds have previously been found in the surroundings of some BCD galaxies (e.g. Thuan H i companion to Mrk 600, if it really exists, has not yet been accreted into the galactic disk and we speculate that it would available to fuel a future starburst episodes and produce temporary metallicity and ionized gas kinematic inhomogeneities in the galaxy's disk.
If UM 461 had been tidally disrupted due to an interaction(s) with UM 462, this may have promoted an efficient flattening of the metallicity gradient and dilution by low-metallicity gas infalling into the galaxy centre. Interestingly, the difference in oxygen abundance between UM 461 (7.84 dex; this work) and UM 462 (8.03 dex; James, Tsamis & Barlow 2010) is 0.19 dex. This argues in favour of a coeval evolution of this pair. In fact, the current star-formation episodes in both galaxies are very young, not older than a few Myr with most of their underlying stellar populations formed ∼1 Gyr ago (Lagos et al. 2011) . See Lagos et al. (2011) and Vanzi (2003) for a detailed study of the star cluster population in UM 461 and UM 462, respectively. However, the formation process of cometary galaxies near and far is unclear and different mechanisms may be at work during the evolution of those systems, i.e., propagating star-formation in local XMP BCDs (Papaderos et al. 2008) , infall of metal-poor gas (e.g. Ekta & Chengalur 2010; Verbeke et al. 2014 ) and interactions (e.g. Noeske et al. 2001; Pustilnik et al. 2001) . If the accretion/inflow of gas is the main mechanism to trigger star-formation in cometary-like galaxies, this implies that both galaxies, in this study, are at different evolutionary stages.
By using IFU spectroscopy we have been able to investigate the chemical homogeneity in star-forming dwarf galaxies (e.g. Lagos & Papaderos 2013; Lagos et al. 2014 Lagos et al. , 2016 , obtaining precise abundance determinations in a sample of objects with clear detections of [O iii]λ4363 line emission. The detection of chemical inhomogeneities in XMP BCDs using the direct method, likely produced by the infall of metal-poor gas-clouds onto the ISM disc, is a key component for the study of the chemical evolution of those systems.
Motivated by these results, we will explore with future IFU and H i observations the relations among various spatially resolved quantities (e.g. star-formation, kinematics, abundances, etc). This should give us insight into whether the infall of metal-poor gas-clouds is responsible for the detected low metallicity regions in some of those systems.
SUMMARY AND CONCLUSIONS
In this paper, we have analysed the ISM of the H ii/BCD galaxies UM 461 and Mrk 600 using VIMOS-IFU spectroscopy. The following points summarise the main results in this work:
• We obtained integrated oxygen abundances, using the direct method, 12 + log(O/H) = 7.84 and 7.85 for UM 461 and Mrk 600, respectively. We found a marginal difference between those integrated abundances and the ones found in the GH iiRs for both galaxies. Therefore, within the uncertainties we can consider that the oxygen abundance is fairly well mixed at large scales. In Figure 7 (left pannels) we showed the spaxel by spaxel 12 + log(O/H) maps of the galaxies using the direct method. We note that in the case of Mrk 600 the distribution of oxygen abundances from the spaxels can be fitted by a single Gaussian. While for UM 461 the distribution is well fitted by two Gaussians (see Figure  10 ). The mean values of both distributions agree with the integrated ones indicating that, at large scales, the ISM is chemically homogeneous. However, we found evidences of an off-centre low metallicity region, located in the southern part of region no. 1 in UM 461 . This area has an extension of ∼0.7 kpc and a mean value of 12 + log(O/H) ∼ 7.52. Whereas, Mrk 600, like other previously studied star-forming dwarf galaxies, is chemically homogeneous (see Lagos & Papaderos 2013 ).
• We use BPT diagnostic diagrams to study the excitation conditions in both galaxies. We found that all points fall in the locus predicted by models of photo-ionization by young stars in H ii regions indicating that photoionization from stellar sources is the dominant excitation mechanism in UM 461 and Mrk 600.
• We checked the spatial variation of 12 + log(O/H) abundances in both galaxies using several calibrators (N2, O3N2, R23 and D2016), including the widely used HII-CHI-mistry code. The oxygen abundance maps N2 and O3N2 show spatial trends that are opposite to those shown by the direct method and R23. The shape of R23 agrees with the direct method, indicating only a small dependence on U as compared with N2 and O3N2, where this dependence could be significant as proved in the literature (e.g. Kewley & Dopita 2002) . The D2016 maps do not correlate with any of the previous determinations. Applying the HII-CHI-mistry code (Pérez-Montero 2014) to our spatially resolved data provides values for oxygen abundance consistent with the direct method only when the [O iii]λ4363 emission line is included as an input. Therefore, special attention must be paid when this method is used in studying the real spatial variation of abundances across galaxies.
• In both objects we find that the Hα velocity field (vr) shows systemic motions. But in the case of UM 461 the combination of a region of disturbed H i (van Zee, Skillman & Salzer 1998) and our VIMOS-IFU velocity fields at the same location are consistent with the recent infall from the SW of a low mass metal-poor dwarf or H i cloud into the region now exhibiting the lowest metallicity and localised perturbed neutral and ionized gas kinematics.
• The dispersion in the Log(ΣSF R) versus 12 + log(O/H) relations in our galaxies is quite high and no correlation is found at spaxel scales. The effective yield for UM 461 is lower than predicted by the closed box model. This deviation from the model indicates the presence of inflows of non-pristine metal-poor gas which could explain the region of anomalously low metallicity in this galaxy. Whereas, the effective yield in Mrk 600 is well explained, within the uncertainties, by the closed-box model. In summary, the spatially resolved properties of the galaxies are consistent with these systems being at different stages of accreting low metallicity H i gas-clouds to their stellar disks. Therefore, the detection of a low-metallicity region with 12 + log(O/H) < 7.6 in the brightest H ii region of UM 461 indicate that the low-metallicity cloud has been "recently" accreted. Moreover, if the H i companion to Mrk 600 really exists, it has not yet been accreted into the galactic disk.
